The crystal structure of the potassium salt of 2,2,5,5-tetramethyl-3-carboxypyrroline-1-oxyl (I), which is a free radical of the nitroxide type, has been determined by three-dimensional X-ray methods. The unit cell contains two crystallographically different types of molecule, one of which lies with its five-membered ring entirely in a mirror plane and is therefore perfectly flat. Molecules of the second type lie in general positions and are also flat to within experimental error.
Materials and Methods.-The preparation of I was first described by Rozantzev and Krinitzkaya.1 Our sample was synthesized by Dr. Carole L. Hamilton of the Stauffer Laboratory, Stanford University, and recrystallized from water. The initial X-ray photographs of the needle-shaped crystals indicated that they were hexagonal. Nonspace group absences on higher layer-line Weissenberg photographs as well as a slight doubling of spots suggested, however, that each crystal consisted of three orthorhombic individuals, trilled to give apparent hexagonal symmetry.2 This requires an axial ratio of a/3:1, which was indeed found on examination of a single crystal fragment obtained by splitting a crystal along its needle axis. The crystals are slightly hygroscopic, and therefore a single needle was sealed with some calcium chloride into a thin-walled glass capillary for the X-ray work. The cell data were established as follows from a set of oscillation and Weissenberg photographs: a = 20.67 A, b= 7.05A, c = 12.05 A. The measured density of 1.32 gm cm-3 can only be explained if the unit cell contains six molecules of I and two molecules of water. For this composition p(calc.) = 1.30 gm cm-3. The only systematic absences were in hOl for h + 1 = 2n. On this basis either of the space groups Pmn21 or Pmnm could be assigned. Figure 1 . The total of six molecules is seen to be made up of two in special positions on crystallographic mirror planes and four others, not related by symmetry to the former two, in general positions. The water molecules also lie in the mirror planes. This uncommon situation allows the determination of two independent molecular structures of the same compound in one analysis.
The molecules in general positions are seen to lie almost parallel to (101) planes so that in (010) projection there is a pseudo threefold symmetry point at (1/6, -, 1/2).
This provides the only possible explanation of the observed trilling although the (100) and (101) planes are not very similarly populated, as shown in Figure 2 .
Only alternate rows of molecules in (100) planes can match similar rows in (101) planes after some rearrangement. This shows that a perfect match of the (101) faces of any individual with the (100) faces of the two other individuals is not a necessary condition for the formation of a triplet crystal. The water molecules in the structure appear to be zeolitic in nature and to occupy the two voids per unit cell which occur among molecules of I. Slight disorder in the positions of the water molecules as indicated by the high-temperature factor of the oxygen atom ( Table 1 ) also suggests that the water molecules are not bound by chemical forces. The distance between an oxygen atom in a water molecule and a nitroxide oxygen atom in the mirror plane is, however, only 2.84 A. Hydrogen bonding between the water and a nitroxide group is thus pos- 
N-C1-C8 N-C1-C9 * NomeDclature is explained in Fig. 3 bonded atoms, which dramatically illustrate the steric protection of the free methyl groups. The average C(methyl)-O distance in this region is 3.01 A, which indicates a clustering of atoms. At this stage of refinement it appears that, apart from the differences in planarity of the N-0 grouping, the N-O bond is significantly longer (1.34 A average) in I than in either II (1.26 A) or III (1.23 A). This lengthening cannot be explained by possible hydrogen bonding, which occurs only with the molecule in the mirror plane and does not seem to play a similar role in the structure of II. Furthermore, the N-C(4) bond in I has the length of a typical double bond, and if both of the crystallographically distinct molecules in the unit cell had not exhibited the same effect, we would have been tempted to ascribe its occurrence to systematic errors. However, a discussion of these effects must await more detailed refinement of the structure.
